The recent systemic crisis that has affected the financial markets and real economies of major industrialized countries has had significant effects on the corporate governance and key organizational choices of large firms. In this context, the present study aims to verify whether the international crisis has significantly changed the structure of the interlocking directorate network that links large firms in the regulated Italian market. Furthermore the paper, which is a development of a preceding research study, also investigates the changes that have occurred in the interpersonal network of directors of the same firms previously observed. To this end, we present a preliminary analysis of the evolution of corporate governance in the main European regulated markets through a dynamic comparison of some synthetic statistical data observed at the end of the years 2006, 2008 and 2010. In the second part, after framing the interlocking directorate concept, we examine the evolution of the interlocking directorate network during the aforementioned observation period (2006)(2007)(2008)(2009)(2010) with respect to larger Italian listed companies (FTSE MIB) and their directors.
Introduction
In the recent past, international literature has often focused on the nature and scope of the systemic crisis that has affected the financial markets and real economies of major industrialized countries since the second half of 2008. The changed economic environment, which is still characterized by a high degree of instability and uncertainty, has had a significant impact on corporate results and, in many cases, has also had relevant repercussions on the evolution of corporate governance, on the composition of governing bodies and, more generally, on the main organizational choices of firms.
The aspects most analysed in this context, especially in international literature, include the potential effects of the crisis on both the evolution and the intensity of personal relations that directly and indirectly exist between large firms.
Ties of a personal nature established between companies that share one or more board directors is a phenomenon -also known as interlocking directorate -that is present in all areas of international business, but is particularly widespread in Europe and especially in the Italian market, where large firms often belong to corporate groups structured in pyramid form. To be noted is that major Italian companies, including those listed on the regulated market, are often owned by a small number of family firm groups. Consequently, unlike companies in other geographical contexts, these are characterized by cross-shareholding relationships and common directors. Authoritative literature considers this a relevant factor that distinguishes Italian firms, which warrants further examination and discussion since this affects firm governance structure, the related decision-making capacity and, more generally, business performance.
Despite the significant number of interlocked companies in the Italian context, national literature has paid scarce attention to this issue. Although more recent studies have shown growing interest in analysing the causes of the formation of personal ties between companies, and the consequences of this phenomenon on business results, at the domestic level no studies have focused on the repercussions of the crisis on the structure of the network and the higher (or lower) intensity of the phenomenon in question.
The present work intends to contribute to the theoretical debate by examining the effects of the crisis on the structure of interlocking directorates that link major companies listed on the Italian regulated market.
The first part of the research examines the most significant changes in the composition of governing bodies of listed companies operating in the main European regulated markets and purposes a comparative analysis of some synthetic statistical data observed at the end of the years 2006, 2008 and 2010.
The second part, specifically dedicated to the theme of personal ties between companies, first frames the concept of interlocking directorate in a theoretic perspective by systematically examining the main authoritative contributions in literature.
Subsequently, we examine the effects of the financial crisis on changes in the interlocking directorate network in relation to larger Italian listed companies and their directors. Applying the Social Network Analysis technique, we compare the main synthetic indicators suggested by literature (density, betweenness, closeness, etc.) that enable examining the evolution of the network in the aforementioned observation period (2006, 2008 and 2010) .
The concluding section offers some brief observations that also include insights on the possible future developments of this research.
The Composition of the Governing Bodies of Companies Listed on EU Regulated Markets in 2006-2010
Prior to the description and analysis of the network of interpersonal ties between companies operating in Italy, it seems appropriate to provide some data on the composition and evolution over time of the governing bodies of companies listed on the main regulated markets.
This premise is crucial to frame the interlocking phenomenon as part of the broader issue concerning the evolution of corporate governance mechanisms in the European context following the systemic crisis that occurred in the second half of 2008.
The analyses described in this section first aim to highlight the differences in the corporate governance structure of companies operating in the main European regulated markets: these differences, referring to board composition and the specific characteristics of directors (in terms of nationality, gender, independence, etc.), suggest that the interlocking phenomenon has specific characteristics depending on the territorial context in which it is observed. In this perspective, numerous studies have previously identified, for example, the significant differences between the interlocking directorate networks in Italy, France and Germany (notwithstanding their particular characteristics showing a high degree of density and duplication of interlocks) compared to those observed in the United Kingdom and the United States (more extensive but less dense) (Comet and Pizarro, 2011; Windolf and Beyer, 1996; Windolf, 2002; Santella et al., 2008) .
The analyses are also intended to provide information on the evolution of the governance of European firms in the period 2006-2010 to verify, albeit indicatively, whether the effects of the 2008 international crisis -still ongoing -have led to significant changes in the composition of the governing bodies of the companies surveyed.
Moving onto the data analysis 20 , to be first noted is that while the number of directors that constitute the boards of companies operating in the main European markets ranges from 12. In dynamic terms, both these trends could be viewed as a consequence of the 2008 crisis, taking into account, in this sense, that board size depends on many variables that lead to alternately favouring more or less extensive governing bodies (Coles et al., 2008) .
On the one hand, the need to accelerate the decision-making process and simultaneously contain administration costs may have led the first group of companies (those with a larger board) to reduce the number of board directors. On this point, literature has repeatedly shown that numerically restricted boards are more effective than those that are excessively large (Lipton and Lorsch, 1992; Yermack, 1996; Eisenberg et al., 1998) . 20 The data examined in this section are the result of a reelaboration of the information in the European Corporate Governance Report published every two years by Heidrick & Struggles International (www.heidrick.com). These reports provide detailed information on companies listed on the main European regulated markets: Austria (ATX), Belgium (BEL 20) , Denmark (C20), Finland (OMX Helsinki), France (CAC40), Germany (DAX30) Italy (S & P MIB), Netherlands (AEX), Norway (OBX), Poland (WSE), Portugal (PSI20), Spain (IBEX35), Sweden (OMX Stockholm), Switzerland (SMI) and the United Kingdom (top 50 of the FTSE). Conversely, in companies with smaller boards, the crisis may have determined the need to increase the number of directors in order to acquire knowledge (Dalton et al., 1999) and new interpersonal skills (Booth and Deli, 1996) , which could prove essential in effectively addressing the crisis according to what some authors postulate in the resource dependence theory perspective (Pfeffer, 1972; Pfeffer and Salancik, 1978) . Table 2 instead summarizes the age of directors: the European average in 2010, although showing a slight decrease compared to 2006, is around the 58-year threshold. The moderately high level of the average age of board members corroborates the largely unanimous studies that consider director seniority (and related experience) as a positive factor to improve corporate performance and to avoid the risk of business failure (Platt and Platt, 2012) . The slight decrease (-1.2%) in the average European age in the period 2006-2010, although in contrast with expectations based on the theories formulated in literature, may be justified on the grounds of a possible regeneration of the board of directors with the entry of younger directors in the aftermath of the crisis. The choice of a partial generational renewal of the board is supported in studies according to which the presence of younger directors ensures the greater efficiency and effectiveness of the decision-making process, the greater propensity towards changes in the business model in response to changes in the context of reference, and the improved ability to plan future strategies (Houle, 1990; Taylor, 1975; Waelchli and Zeller, 2013) . Table 2 . Average age of board directors Also in this case, significant differences emerge between countries with respect to more restricted levels of seniority (in Sweden, for example, the average value is 55.5 years) and those with an average age that systematically exceeds the threshold of 62 years.
In continuing the analysis, it is also useful to examine the composition of boards of directors in terms of the different nationalities of their members Not to be underestimated is that the growing number of foreign directors may also be linked, in some cases, to the need to create greater governance control over the management of foreign subsidiaries, requiring the appointment of trusted directors, in accordance with the authoritative opinion of Mizruchi (1996) who interprets interlocking directorate as a management control and coordination tool.
In continuing the analysis, it is also useful to examine the composition of boards of directors in terms of the different nationalities of their members with respect to the country in which the registered office of each company examined is located. We find a significant difference among the countries observed: in some cases ( Not to be underestimated is that the growing number of foreign directors may also be linked, in some cases, to the need to create greater governance control over the management of foreign subsidiaries, requiring the appointment of trusted directors, in accordance with the authoritative opinion of Mizruchi (1996) who interprets interlocking directorate as a management control and coordination tool. Finally, two additional data should be mentioned: the presence of independent directors on the board and the frequency of meetings of the governing bodies.
The first data shows that the presence of independent directors on the boards of European companies was 43% in 2010, a significant decrease when compared to the 54% in 2006. This trend seems to be anomalous considering that in the context of an international market crisis one would expect an increase in the number of independent directors to strengthen governance control over the actions of executive directors. Also to be considered, as indicated by some contributions in literature (Erkens et al., 2012) , albeit limited to financial firms, is that the presence of independent directors determines a greater ability to acquire venture capital, which is essential in ensuring the adequacy of capital and to reduce the risk of insolvency during times of crisis.
The data in question could be interpreted by recalling those studies according to which in times of crisis, and therefore following a period of poor performance, the number of insider directors temporarily increases in preparation for the replacement/succession of the CEO (Hermalin and Weisbach, 1988) . The trend reverses once a new CEO has been appointed, entailing other executive directors exiting and replacing these with new and often independent directors. However, it is somewhat evident that the study in question, although providing a possible explanation as evidenced by the data examined, reflects the peculiarity of having been tested in a market (the U.S.) that significantly differs from that in which European companies operate.
Alternatively, the reduction of independent directors could be seen as the consequence of an increasing degree of uncertainty inherent in companies in crisis that induces independent directors to abandon their appointment, also to safeguard their reputation and reduce the risk of any liability related to the potential failure of the company Also to be noted is that the percentage of independent directors varies considerably in the different national contexts examined: it assumes high values in the Netherlands (75%), Switzerland (62%) and the United Kingdom (61%), and is significantly more limited in Germany (21%), Portugal (30%), Belgium (32%) and Spain (36%) (data for 2010). The often-recalled increasing level of uncertainty due to the crisis also allows explaining the general increase in the number of directors' meetings in the period examined. At the European level, an increase of 8% of meetings is shown in the 2006-2010 period; this increase is even more evident when comparing the 2006 figures with those of 2008, when the crisis manifested with greater intensity, imposing the frequent convening of governing bodies to take decisions to effectively deal with the changing international economic and financial situation. The evidence provided confirms Jensen's (1993) postulation, namely, an increase in the number of meetings of the board of directors is a reaction to negative results. In the same vein, also to be considered is the effect of an increase in the number of meetings that, according to some authors, exerts positive effects in terms of improved performance in the years following the increase in the frequency of meetings (Vafeas, 1999) . Table 5 . Percentage of independent directors on the board Except for the German context, where the number of meetings was nonetheless extremely low in the three years under observation (always below the threshold of 6 meetings per year), in other countries the data is essentially in line with the European average (9.40), ranging from the minimum value recorded in Belgium (8.0) to the highest value found in Italy (11.30) (data for 2010). Table 6 . Frequency of board meetings (average number of meetings per year)
Literature Review
Interlocking directorate is a widespread and extremely varied phenomenon in the international economic reality: its complexity is the subject of constant interest in literature examining the different sociological, organizational, managerial and legal profiles.
This implies that any attempt at classifying the numerous scientific papers is considerably difficult when taking into account the different objectives and the specific aspects under study.
The systematic analysis of the literature, conducted as part of this research, suggests that the authoritative contributions in literature can be usefully classified according to the following analysis objectives:
A. Examine the motivations and environmental factors that foster the creation of interpersonal networks, together with the analysis -also in evolutionary and comparative terms -of the structure of networks in different international contexts.
B. Analyse the consequences on corporate behaviour of sharing one or more directors, the D. Investigate possible causal links between intense personal ties between companies in a given sector and the possible limitation (or alteration) of competition in the markets.
In the first line of research (point A), some studies focus on the critical analysis of the reasons (so-called models) that justify the creation and dissemination of interlocks between large firms (Fennema and Schijf, 1979; Koening et al., 1979; Zajac, 1988; Mizruchi, 1996) .
In this context, particularly significant are some works that systematically examine the models and theories advanced by literature to explain the development and evolution of the personal nature of relationships between legally distinct firms.
In particular, Koening et al.'s (1979) contribution argues that the spread of networks based on common directors alternatively expresses one of the following circumstances: a) management control power (management control model) that is able to guide the votes of shareholders at the time of the appointment or replacement of members of the board of directors (Dahl et al., 1959; Cheit, 1964; Dively, 1972; Holden et al., 1941) b) the need to build mutual cooperation relations between firms (reciprocity model) by sharing directors (Dooley, 1969; Allen, 1974) c) the volition of financial institutions to exercise control over debtor firms (finance control model) (Aaronovitch, 1961; Perlo, 1957) d) the presence of an elite group of influential people (class hegemony model) who share common objectives and through their simultaneous presence in large firms can ensure the maximization of personal profit and more stable control power (Domhoff, 1967; Mills, 1956; Zeitlin, 1974) .
In a later work, Mizruchi (1996) describes five separate models that justify the formation of personal ties:
a) the collusion model, according to which the diffusion of interlocks has origin in the desire of firms to create useful ties to exchange information, coordinate decisions within an industry and limit competition (Pennings, 1980; Burt, 1983) b) the cooptation and monitoring model, according to which interlocking directorate is an instrument adopted by firms to secure the resources needed to reduce environmental uncertainty or monitor the behaviour of companies entrusted with their resources (consider the bank-firm relationship) (Dooley, 1969; Pfeffer, 1972; Allen, 1974; Pfeffer and Salancik, 1978; Schoorman et al., 1981) c) the legitimacy model, which considers the sharing of directors as a result of firms seeking to legitimize their value to investors through the creation of a series of personal ties with other entities (DiMaggio and Powell, 1983) d) the career advancement model, whereby the creation of the interlocking directorate derives not so much from companies seeking to create ties with other entities, but from directors seeking an increasing number of more important appointments, and firms seeking directors with more experience, irrespective of the entities they are linked to (Stokman et al., 1988; Zajac, 1988; Useem, 1979; Mace, 1971) e) the social cohesion model, according to which interlocks are the result of ties between members of the richer and more influential social classes that tend to perpetuate their power through the mutual exchange of appointments (Mills, 1956; Mace, 1971; Domhoff, 1967; Zeitlin, 1974) .
The aforementioned research stream (point A) also includes many studies that examine the structure of interlocking networks by measuring the density of ties, the number and the centrality of the different parties involved, their evolution over time and the different network characteristics according to the geographic context under observation.
The contributions in this area focus in some cases on a single country (or industry sector) and refer to a specific date (Everard and Another part of literature instead focuses on particular circumstances that indirectly affect firm performance and business value.
International conference: "Corporate
First, we recall the studies that indicate a weakening of control mechanisms due to the excessive number of multiple appointments undertaken by interlocked directors who, with limited time and resources, often fail to effectively fulfil their duties of control over the actions of executive directors (Beasley, 1996; Fich and Shivdasani, 2006) . Falling into this category are also studies that demonstrate that interlocks are negatively related to persistence and balance sheet value relevance (Arena, 2012) .
In addition, according to some authors, interlocking directorate also has repercussions on the management of extraordinary (or non-recurring) operations. According to Stuart and Yim (2010) , 1993) .
Beyond the firm perspective, the interlocking directorate phenomenon is also shown to have significant effects in the personal sphere of shared directors (studies included in point C).
According to Fich and White (2005) , for example, the reciprocal sharing of CEOs among different enterprises is an instrument that primarily promotes the pursuit of the private interests of those involved, rather than as a governance mechanism for the benefit of the firms. With this in mind, the empirical evidence reported by Hallock (1997) is unsurprising, according to which the sharing of directors determines a significant increase in the remuneration of interlocked directors.
It is quite evident that the benefits enjoyed by directors who participate in interpersonal networks between companies are not exclusively limited to the economic aspect. Some authors have thus focused on the relative stability of the interlocking directorate network, attempting to investigate the factors that enable some directors to permanently occupy several different positions on the boards of large firms. In this sphere, we recall the aforementioned studies according to which, on one hand, this implies a gradual reduction of the density of the interlocking network in individual European contexts with a simultaneous dissolution of the director elite shared at national level (Heemskerk, 2007) ; on the other hand, implying the rapid spread of interpersonal ties between companies operating in different European countries, which enables identifying a new elite of more influential and internationally active directors (Carroll et al., 2010; van Veen and Elbertsen, 2008; Heemskerk, 2013) .
Finally, the proposed classification model includes studies that have sought to examine the theme of sharing directors in terms of the proper functioning of markets (point D perspective). Indeed, the primary source of interest on the interlocking theme historically originates in the legislative measures taken in the United States (first and foremost the Clayton Act) to limit the phenomenon of common directors among competitor firms and to discourage the adoption of collusive behaviours. This line of research, although of primary importance, has recorded limited results in terms of empirical evidence due to the extreme difficulty of proving (in statistical terms) the causal link between interlocking and market concentration.
The studies of Pennings (1980) and Burt (1983) , while empirically demonstrating a relationship between the degree of market concentration and the presence of interlocking directors, were unable to verify the existence of a causal link between the two observed phenomena. In subsequent years, literature proposed some insights (Santella et al., 2008; Windolf and Beyer, 1996) that through the analysis of network characteristics (density, multiple ties between companies, etc.) outlined two main interlocking directorate models. On one side, those of a cooperative nature (present, for example, in Germany, Italy and France), which due to their structure induce hypothesizing agreements and collusion between firms; on the other hand, those of a competitive nature (observable in the British context) where the limited presence of interlocks between firms and the characteristics of the associated entities appear to respond better to the paradigm, based on resource dependence theory, which qualifies personal ties as a means of acquiring and sharing resources essential to the survival and development of the enterprises involved.
Theoretical Framework and Explanation of the Research Aims
According to the literature review proposed in the previous section, the present research is ideally positioning within the framework of studies that aim to examine the interlocking network structure from an evolutionary perspective in a given geographical context.
Compared to the studies carried out in recent years, our study has some noteworthy distinctions.
We previously mentioned that some authors have in the recent past proposed a comparative analysis of the structure of networks in Italy, With this in mind, our study intends to verify, from an evolutionary perspective, whether the 2006-2010 period saw significant changes in the density of ties within the overall network structure and to measure the centrality of the most influential companies in the sample examined. Hence, building on co-optation and control theory (Mizruchi, 1996) , we intend to specifically examine whether the need to address the 2008 international crisis and the consequent desire to reduce environmental uncertainty in subsequent years (Schoorman et al., 1981) contributed to a significant increase in the density of ties and a possible change in the degree of centrality of some enterprises, with respect to those generally observed, to create new alliances and consequently share distinctive competencies and resources (Dooley, 1969 Heemskerk, 2013) , the present work proposes a further study of the evolution of the network of influential directors (the so-called corporate elite) who, due to their presence on a number of boards of directors, liaise (and coordinate) between major companies and consequently assume a prominent position in the national economy.
The Evolution of the Network Based on Sharing Directors Between Large Italian Listed Companies in 2006-2010

The data and the methodology adopted
To construct the database used in this research, reference was made to listed companies in the FTSE MIB segment of the Italian Stock Exchange in the years 2006, 2008 and 2010 . From the original sample -composed of forty companies for each year of observation -we excluded two entities under foreign law: STMicroelectrics and Tenaris 21 . The choice of the overall time period examined (2006-2010) is closely linked to the purpose of our study, namely, to investigate whether the sudden spread of the systemic crisis that has recently affected the world's leading economies (including Italy) has had a significant impact on the structure of personal ties between major Italian listed companies.
The further methodological choice to perform the analysis on a biennial (2006, 2008 and 2010) rather than annual basis, is aimed at facilitating the next phase of discussing and interpreting the results obtained, enabling focusing on three distinct periods each characterized by different economic and market conditions (i.e., the apparent stability of the economy in 2006, the emergence of the financial crisis in 2008, 21 The list of companies that constitute the survey sample of this research is given in Appendix A.
the consolidation of the conditions of instability and uncertainty in 2010).
The study of interpersonal ties among firms in the sample was conducted by examining the composition of their governing bodies -the board of directors when adopting a traditional or monistic governance model and the management board when adopting a two-tier model -as resulting on 31 December of each year (2006, 2008 and 2010) in the summary documents published periodically by Consob (Italian Securities and Exchange Commission).
The in-depth analyses foreseen in this research were implemented through identifying changes in key indicators used in literature in the Social Network Analysis framework (Wellman and Berkowitz, 1988; Wasserman and Faust, 1994; Freeman, 2004; Carrington et al., 2005; Scott, 2013) . We thus examined, also in evolutionary terms, the level of cohesion of the network (density, geodesic distance), the degree of centrality of the network as a whole and from the perspective of nodes (companies or directors) that are more involved in personal network relations (Freeman's degree, closeness, and betweenness). In addition to the calculation of the key synthetic network indicators, we also graphically represent the network of companies in order to highlight, in a more immediate and direct way, the main changes that occurred in the period under investigation 22 . From the operational point of view, the network of ties between companies was analyzed by first creating the so-called affiliation matrix composed of n columns (events) representing the firms in the sample (38 firms) and m rows (actors) corresponding to the respective directors in office at the end of each year observed 23 . The matrix (m x n) resulting from the intersection of these two perspectives (affiliation matrix) was subsequently re-elaborated to generate two symmetric matrices that respectively summarize the presence of common directors among the observed firms (adjacency matrix n × n) and, in the opposite perspective, the network of directors who sit on the board of directors of one or more companies (adjacency matrix m x m). All the indicators subject to comment in the next section refer to the aforementioned adjacency matrices that constitute our research sample 24 . 22 The Ucinet software was used to calculate the key synthetic network indicators (Borgatti et al., 2002) ; the graphic representation of the network was implemented with the correlated Netdraw visualization software. 23 The combination of m columns and n rows originated three separate affiliation matrices (2006, 2008 and 2010 ) for a total of 49,932 items. 24 The adjacency matrix initially obtained from the reelaboration of the affiliation matrix was dichotomized as suggested by literature for the calculation of specific indicators (Prell, 2012) . Thus, in some cases, regardless of the number of shared positions the correlated value in the matrix examined was given an equal unitary value (presence or absence of the tie). (Table 8) .
Results and discussion
The network of listed companies sharing common directors
We hereafter focus on the measures of network centrality (Freeman, 1979) , both as a whole and with reference to individual companies, to describe the evolution of the network and the different roles played by firms in the period examined. Table 9 shows a moderately high degree of hierarchy in the network (based on the value of Freeman's degree) throughout the period of observation, which means that, within the network, some companies have a more active role due to the higher number of direct ties with other firms. Examining the development of the centrality indicators from a dynamic perspective, we observe a 25 In terms of reticular cohesion indicators, the density corresponds to the ratio between the number of ties actually existing in the network and the number of all ties potentially achievable. The geodesic distance instead represents the shortest distance (in terms of paths) between a pair of nodes: in this research, we examine the average geodesic distances between all nodes of the first component, taking into account that an increase in this indicator (greater distance between firms) corresponds to a decrease in the density of the reticular structure.
reduction in the degree of hierarchy in the network: both the Freeman's degree of the whole sample observed and the average closeness indicator in relation to the first component decreased by more than 10% in the period 2008-2010 26 . These changes, although significant, indicate that in the years following the crisis, the network had a less centralized structure.
Turning to the measures of centrality of individual companies in the sample 27 , we note that the most relevant nodes (represented by Pirelli, Mediobanca and Autostrade/Atlantia) maintained their top position in the network during the entire period observed. Nevertheless, in accordance with that previously mentioned in reference to the network as a whole, the number of direct ties between the more centralized firms (expressed by Freeman's degree) significantly decreased especially in the period 2008-2010. Interesting to note in this context, by way of example, is that that while in 2008 the number of companies linked with at least ten other companies is equal to four (Pirelli, Mediobanca, Atlantia and Telecom Italy), in 2010, this is only found in two cases (Pirelli and Mediobanca). More generally, the number of nodes (companies) that have 26 The centrality indicators of the entire network (in some cases, referring to the first component) summarize the average degree of centrality assumed by each actor with respect to the remaining companies in the network and thus provide information on the network hierarchy. With this in mind, these indicators range between 0 and 1 (where not expressed as a percentage) and take values close to zero when a consistent degree of centrality exist among companies; to the contrary, when one or several companies focus the majority of their ties to a greater extent when compared to other companies, the observed indicator tends to converge towards the unitary value (Wasserman and Faust, 1994) . 27 With reference to the key centrality indicators measured in this research and referring to individual companies in the sample, the following should be clarified. The Freeman's degree is the simplest and most immediate measure of centrality: it corresponds to the number of nodes (companies) with which another node is directly linked. The higher the number of direct ties, the more advantageous the company's position can be considered, while its role within the network can be considered the most central and active. Other centrality indicators (based, however, on indirect ties between companies) are closeness and betweenness. Closeness is the summary indicator of the proximity of a node with respect to all the others and in numerical terms corresponds to the inverse of the sum of the entire geodetic distance between a node and all the others (Sabidussi, 1966) . Betweenness instead measures the number of paths that pass through a given node: in this perspective, a company assumes a central role as an intermediary between other nodes to the extent that it contributes to fostering indirect ties between non-adjacent firms. In this way, the firm acts as an intermediary between other businesses, able to control the exchange of information within the network (Freeman, 1977) . In general terms, it can reasonably be argued that centrality summarizes the ability of firms to take an active role in the network, resulting from power of control over the flow of information and resources that are exchanged between directly related or mediated companies.
at least five direct ties decreased between 2006 and 2010 from 14 to 11 cases. The reduction in the total number of direct ties within the network has a positive effect on the intermediating role played by some companies that on closer inspection acquire, in the observed period, a more important position within the network as measured in terms of betweenness. In essence, with fewer direct ties within the network, increasing importance is assumed by those companies that also play the role of intermediaries (so-called gatekeepers) between other businesses that are not directly linked, channelling the exchange of information and resources.
In this context, comparing for each year the list of companies with higher centrality indicators (expressed in terms of Freeman's degree and betweenness), we observe that their composition, although similar, differs with respect to certain companies. This in essence implies that some companies, despite having a lower number of direct ties than others (Freeman's degree), take on greater strategic importance within the network since as a gatekeepers they link -albeit indirectly -other companies that are not adjacent.
In a dynamic perspective, beyond the previously mentioned reduction in the number of direct ties (degree) and the correlated increase in the degree of importance of intermediation of some firms (betweenness), a general reduction was also observed (between 2006 and 2010) in the proximity (closeness) between companies. This reflects on the form and structure of the network, which, as already mentioned, is less dense and more extensive in 2010 than in 2006. In further investigating the role and positioning of the companies examined, we observe that the majority of these have direct ties with other companies that play a strategic role within the network. This further amplifies the network cohesion effects and the centralization of coordination power in relation to a small group of firms and leads to the formation of numerous cliques 28 of significant size (more than four units).
Again we note, in a dynamic perspective, that the crisis of 2008 appears to have reduced the number of cliques in the timeframe examined: those equal to four units were halved between 2008 and 2010 (from 28 The term clique refers to the subset of highly cohesive nodes within which each node has direct ties with the other members of the clique; it follows that within cliques the geodetic distances between all nodes are always equal to 1. The graphic representation of the network, obtained using the Netdraw software, allows visually perceiving the evolution of the network structure that, as already mentioned, is progressively less dense and more extensive in its meshes.
Beyond the positioning of individual companies, amongst which the central role of Pirelli is also graphically evident, it is interesting to note the increasing number of cut-off points (represented with triangles) that increased by less than 5 units (6 to 11) from 2006 to 2010. This refers to those particular nodes whose eventual removal would result in the exclusion of one or more firms from the first component and, for this reason, are particularly significant in the network. The increase in cut-off points could be explained by the reduction in the total number of ties between the firms observed (recalling that direct ties decreased from 73 in 2006 to 61 in 2010). In this context, each tie takes on increasing importance and its absence is likely to interrupt the chain of indirect ties in the network. In graphic terms, the reduction of direct ties is also reflected in the structure of the network, which as mentioned, in the comparison between 2006 and 2010, is more extensive and less dense towards the centre (Figure 1, 2, 3 ).
The Director's Network and the Evolution of the Corporate Elite in the Wake of the Crisis
From a different perspective, we examine the interpersonal component of the network focusing specifically on the evolution of the corporate elite in the wake of the crisis. Table 14 shows that the number of directors in the 38 companies examined in the previous section decreased from 463 This table also shows that the number of positions in the companies observed reduced significantly from 544 in 2006 to 491 in 2010 (-9.74%). This is again related to the aforementioned data where it was observed that a profound change in the corporate governance structure took place in the aftermath of the crisis, with a significant reduction of average number of directors on boards (also see Table  1 ) resulting in a rupture of many personal ties between companies and a partial change of some dominant positions within the network. The reduction in the total number of directorships in the observed companies has resulted in -similarly to that previously observed for the network of companies in the sample -a reduction in the density of ties, especially in the first component, with a decrease of over 14% between 2006 and 2010 (from 0.049 to 0.042).
Also in this case, the lower density of ties has led to an increase in the geodesic distance in the same period (+ 10.90%) and a correlated decrease in the degree of hierarchisation of the network. With regard to individual directors, to be first noted is the significant reduction of direct ties as measured by Freeman's degree, which on one hand weakens -albeit only partially and in relative termsthe central role of some directors (see for example, Benetton and Pesenti) that still retain their dominant position within the network and, on the other, increases the role of other directors, who -although relying on a smaller number of direct ties -occupy key positions that serve as hubs in the exchange of information between the individual network nodes.
In conclusion, a first preliminary examination of the existing network of directors -which still requires further study -gives evidence of a significant evolution of interpersonal ties that is likely to be due to the uncertainty resulting from the financial and economic crisis that affected the two years following 2008. Against this background, the predominant role of some particularly influential directors -members of the so-called corporate elite -does not seem to have suffered significant streamlining, unlike that observed by other authors with reference to other foreign countries (Heemskerk, 2013) . One possible explanation for the greater stability of network directors in the Italian context could be reasonably explained by the presence of numerous family controlled firms (or with concentrated ownership) among the major listed companies. Indeed, in these companies, the tendency to change directors is lower and, more importantly, is less sensitive to firm performance (Chen et al., 2013) . 
Conclusions
The analyses reported in the previous sections lead us to develop some brief concluding remarks. First, there is no doubt that during the observation period of this study, significant changes took place in the personal ties amongst large companies listed on the regulated Italian market. Indeed, all summary indicators examined show considerable changes, especially in the period [2008] [2009] [2010] .
A first analysis of the results obtained, which deserve to be further explored and validated through expanding the data collected, would seem to refute the hypothesis that the sharing of directors between large companies could find wider dissemination concurrently with the periods of general crisis on a national and international level. Therefore, the results obtained contradict, from a certain perspective, some previous studies that consider interlocking directorate as the effect of strategies adopted by companies to reduce environmental uncertainty (Schoorman et al., 1981) . According to this perspective, one would have expected that in a period of crisis the response of firms would be to intensify their relations with other entities.
It should be added, however, that several recent studies, while confirming the gradual reduction of the phenomenon of sharing directors in national contexts, report a significant increase in interlocking directorate at the international level (Heemskerk, 2013) . It would thus be interesting to ascertain as a further future development of this research whether the reduction of personal ties, in the context of companies under Italian law, has been partially offset by the creation of new ties with foreign firms. This would be unsurprising, especially in light of the aforementioned studies that consider international networks as an instrument adopted by firms to acquire new distinct competencies and resources that are needed to initiate the revitalization and the recovery of economic activities.
Contrary to what one might have expected, in this research we observe that in the period 2008-2010 -i.e., in the period immediately following the spread of the crisis in the context of the real economy and in international finance -the personal ties between the main listed companies on the regulated Italian market have significantly decreased. In a dynamic perspective, the interlocking directorate networksboth between the firms and the directors under observation -has evolved in terms of the lower density of ties, the greater distance between nodes and the lower degree of hierarchy in the network.
Personal ties, although present to a significant extent between Italian listed companies -to the degree of enabling identifying cliques characterized by a high degree of centrality and stabilitysignificantly decreased, especially in the period 2008-2010. This evidence, which warrants further study using a larger sample of companies and extending the time period of observation, provides new scenarios to investigate the effects of the crisis on relationships between companies.
A possible interpretation of the observed trends could be found in the need for some companies to renew, at least partially, the composition of their governance bodies to signal discontinuity to the market and manage the international economic crisis with renewed strategies. In this perspective, it is conceivable that a change in top management has caused (perhaps only temporarily) the rupturing of some of the personal interrelations built over the years by the companies under study. In short, the crisis to some extent seems to be a destabilizing factor of interlocking ties: the turnover of directors that generally follows the emergence of a crisis and the need to reconsider some alliances could be relevant factors that limit -at least temporarily -the phenomenon in question. If this were the case, future research could also usefully examine whether the new crisis condition, now ongoing since 2008, has over the years enabled the gradual formation of new ties between major Italian listed companies.
These conclusions lead to resuming a key issue previously identified in other studies (Heemskerk, 2013) . Remaining to be assessed is whether the evolution of the interlocking network (in this case, its reduction in national contexts) is the result of a choice adopted by companies or whether, to the contrary, the changes of the network of personal ties between companies remains largely the result of a complex process of co-optation between a few directors who represent an elite within the business system. The relatively high degree of network density and the presence of redundant ties between associated companies, although reducing as a result of the crisis, suggest that the significant drive towards the creation of a personal network between companies is attributable to the volition of these directors to enhance their status and their ability to indirectly govern national and international economic levers.
